Abstract. The morphology and structure of the submarine flanks of the Canary Islands were mapped using the GLORIA long-range side-scan sonar system, bathymetric multibeam systems, and sediment echosounders. Twelve young (<2 Ma) giant landslides have been identified on the submarine flanks of the Canary Islands up to now. Older landslide events are long buried under a thick sediment cover due to high sedimentation rates around the Canary Islands. Most slides were found on the flanks of the youngest and most active islands of La Palma, E1 Hierro, and Tenerife, but young giant landslides were also identified on the flanks of the older (15-20 Ma) but still active eastern islands. Large-scale mass wasting is an important process during all periods of major magmatic activity. The long-lived volcanic constructive history of the islands of the Canary Archipelago is balanced by a co•rrespondingly long history of destruction, resulting in a higher landslide frequency for the Canary Islands compared to the Hawaiian Islands, where giant landslides only occur late in the period of active shield growth. The lower stability of the flanks of the Canaries is probably due to the much steeper slopes of the islands, a result of the abundance of highly evolved intrusive and extrusive rocks. Another reason for the enhanced slope instability is the abundance of pyroclastic deposits on Canary Islands resulting from frequent explosive eruptions due to the elevated volatile contents in the highly alkalic magmas. Dike-induced rifting is most likely the main trigger mechanism for destabilization of the flanks. Flank collapses are a major geological hazard for the Canary Islands due to the sector collapses themselves as well as triggering of tsunamis. In at least one case, a giant lateral blast occurred when an active magmatic or hydrothermal system became unroofed during flank collapse.
The origin of the Canary Islands is still under dispute, and several models have been proposed. A general but slightly diffuse westward age progression of the shield phases of the islands was interpreted as evidence for a hot spot origin of the Canary Islands (Figure 2) [Wilson, 1973; Schmincke, 1976 Schmincke, , 1982 Schmincke, , 1998 ]. The data collected by us document giant landslides offshore the older eastern Canary Islands as well. These new data provide an opportunity to summarize and discuss the present state of knowledge of major subaerial/submarine landslides in the archipelago more fully.
Data Collection
The GLORIA long-range side-scan sonar, a Simrad EM12S-120 multibeam echosounder, and a 3.5-kHz echo sounder were used for studying the morphology of the submarine flanks of the Canary Islands and adjacent seamounts in the north and south during Charles Darwin cruise CD109 (October 25 to November 19, 1997). GLORIA is a 6.5-kHz long-range side-scan sonar producing high quality imagery at a range resolution of-50 m and an along-track resolution of 125-600 m, dependent upon range [Somers et al., 1978] . This reconnaissance mapping system has been refined so that it is now also capable of producing bathymetry by measuring the phase difference of signals arriving at the upper and lower rows of transducers in the GLORIA Sediment echo soundings were collected along all tracks. A 3.5-kHz high-resolution profiling system was used on R/V Charles Darwin. On R/V Meteor, data were recorded with the sediment echographic system Parasound.
Data were collected along more than 100 profiles with a total length of 7700 km around the East Canary Ridge and Gran Canaria as well as south and east of Tenerife, La Gomera, and E1 Hierro (Figure 3 ). Some 130,000 km 2 of seafloor were mapped with GLORIA, and some 55,000 km 2 were covered by the EM12 multibeam system. Most tracks were chosen to get complete sidescan coverage. Additional tracks were selected in a few areas to obtain multibeam bathymetric coverage as well. Together with the earlier mapped areas in the region of the western Canaries [Masson et al., 1992] , a nearly complete side-scan sonar data set for the Canary Islands is now available.
Description of Slides
The landslides described in this paper were identified by a combined analysis of GLORIA sonographs, bathymetric multibeam maps, and 3.5-kHz records. We note that a blocky facies with blocks <50 m doubtlessly exists beyond the slide margins and on the submarine flanks of the islands but was not detected due to the limited resolution of the systems. In addition, some slides were detected based on the analysis of reflection seismic data, drilling, and land-based studies.
The term landslide is used in this paper for all forms of mass movements. Moore et al. [1989] [Carracedo, 1996] . The second area is the San Andres fault system on E1 Hierro. It is unclear whether the San Andres fault system is a natural hazard or not. Day et al. [1997] point out that the San Andres fault system is an old, inactive structure which was not reactivated during subsequent collapses elsewhere on E1 Hierro, and thus the probability of a catastrophic lateral collapse is very much reduced in the near future. 
Triggering Mechanisms
The potential causes for instability and flank failure are numerous but not well understood. Mechanisms include, among others, oversteepening of the flanks due to magma intrusion or rapid accumulation, displacement due to dike intrusion, surface loading, volcanic and tectonic seismicity, and vertical tectonics.
The single, linking, contributory factor, however, is gravity .
The islands of Tenerife, La Palma, and E1 Hierro show distinct rift-type volcanic features. The locations of the depressions at the head of the landslides are located perpendicularly to the rifts, and hence we favor a destabilization of the flanks due to dike-induced rifting. Dike-induced rifting is one of the major causes of edifice destabilization and failure ; structural collapse is more common at edifices characterized by the existence of parallel dike swarms [Siebert, 1984] . Carracedo [1994] points out that extensional stress in rift zones tends to build up until reaching the rupture threshold.
In some islands such as La Palma, Tenerife, La Gomera, Gran Canaria, and Fuerteventura pro•ninent high level dominantly phonolitic domes are exposed. Forceful intrusion of such highly viscous magma must be very effective in bringing about a major dilatation, the best documented case so far being the domes in the Roque Nublo stratocone and the abundant intrusions of the Fataga cone sheet swarm [Schirnick et al., 1999] 
